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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is the approach of making a pewter adhering to the terminal side of the substrate which has at least 
one pewter terminal side which has a wettability on the substrate front face of a non-wettability alternatively. 
Introduce said substrate into the heated liquid organic medium which acts as a pewter adhesion environment, and 
it is set in said liquid organic medium. The process which makes a pewter adhere on the terminal side of said 
substrate is included. Said liquid organic medium It has the same as that of the melting temperature of a pewter 
component with the highest melting temperature, or the temperature which exceeds. As said liquid organic 
medium A glycerol, Or the approach characterized by using the medium which has the same effectiveness as a 
glycerol about an interface property, and determining configuration and array of a bump with the wettability on 
said front face of a substrate and said glycerol, or the interface property of said medium. [ of a pewter ] 
[Claim 2] It is the approach according to claim 1 performed by containing said pewter as a pewter pond (10) in 
the bath (11) formed by said liquid organic medium, the adhesion of a pewter to said terminal side dropping said 
substrate (12) partially at least, dipping it in said pewter Ikeuchi, and taking out said substrate (12) from said 
pewter pond (10) after that. 

[Claim 3] Adhesion [ as opposed to / said pewter is arranged as a pewter layer (16) in said liquid organic medium 
on the pewter screen (15) located above said substrate (12), and / said terminal side ] of a pewter is an approach 
according to claim 1 performed by precipitate of the emission of the screen which consists of a pewter particle 
(17). ^ ■ 

[Claim 4] Adhesion [ as opposed to / said pewter is offered in said liquid organic medium as a pewter column 

(19) in a capillary tube (20) supplied from a pewter reservoir (21), and / said terminal side ] of a pewter is an 
approach according to claim 1 performed by the liquid meniscus (24) formed in the outlet (23) of said capillary 
tube. 

[Claim 5] It is the approach according to claim 4 of moving [ in / to the die-length direction of said capillary tube 

(20) / in order to solder to two or more terminal sides (13) of said substrate (12) with said capillary tube (20) / in 
said substrate (12) / a perpendicular field ]. 

[Claim 6] It is the approach of making a pewter adhering to the terminal side of the substrate which has at least 
one pewter terminal side which has a wettability on the substrate front face of a non-wettability alternatively. 
Substantially a substrate front face for said substrate with a wrap pewter affix The process which acts as a pewter 
adhesion environment and which is introduced into the heated liquid organic medium is included. Said liquid 
organic medium It has the same as that of the melting temperature of a pewter component with the highest 
melting temperature, or the temperature exceeding this. As said liquid organic medium A glycerol, Or the 
approach characterized by using the medium which has the same effectiveness as a glycerol about an interface 
property, and determining configuration and array of a bump with the wettability on said front face of a substrate 
and said glycerol, or the interface property of said medium. [ of a pewter ] 

[Claim 7] Said pewter affix is the approach according to claim 6 of being the layer of the pewter particle (26) of 
an individual. 

[Claim 8] Said pewter affix is the approach according to claim 6 of being a pewter film. 

[Claim 9] An approach equipped with the process which carries out temperature control of the bath of the organic 
medium which is the approach of manufacturing the pewter alloy of at least two pewter components, and has the 
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boiling temperature more than the melting temperature of the highest pewter component of melting temperature 
to the temperature more than the melting temperature of said pewter component, and the process which 
introduces in said organic medium, has by changing said pewter component of an individual into a melting 
condition, and forms an alloy. 

[Claim 10] Said organic medium is an approach according to claim 9 maintained by boiling temperature during 
formation of an alloy at least. 

[Claim 1 1] Said organic medium is the approach according to claim 10 of being a glycerol. 



[Translation done.] 



http://ww4.ipdl.ndpi. go.jp^ 4/25/2006 



JP,3434829,B [DETAILED DESCRIPTION] 



Page 1 of 5 



♦NOTICES* 

JPO and NCIPI are not responsible for any 1 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

This invention relates to the manufacture approach of a pewter alloy of having at least two pewter components, 
concerning the approach of making a pewter adhering to the terminal side of a substrate using a melting pewter. 
Especially the demand imposed on the soldered quality and the dependability of a contact originates in the 
miniaturization which electronic parts increase, and the further high integration of an integrated circuit, and is 
growing continuously. Satisfying the above-mentioned demand with an applicable technique industrially 
[ known ] needs immense cost, and the cost is reflected in a manufacturing cost in the form where it corresponds. 
By the way, using the pewter paste technique in relation with the reflow approach is performed widely. In this, 
the paste-like pewter matter is supplied to a terminal side at the 1st process, and heat required for a pewter 
adhesion reaction is introduced at the 2nd process. A target is given and the serious problem which often 
encounters actually here is introducing a heating value required for the reflow approach by the measured 
approach as generating of the damage which cannot recover the interior of the electronic parts which are one of 
these and are produced as a result of too much heating is prevented, while being one side and bringing about 
pewter adhesion of the same structure as much as possible. 

Furthermore, by the known reflow approach, it becomes very high [ the cost which prepares a suitable processing 
device required consequently ] to perform the approach under an inactive environment depending on the level of 
a quality demand of a soldering contact. 

The purpose of this invention is to offer the approach of enabling manufacture of the pewter contact of high 
quality and high-reliability, and making it possible to manufacture electronic parts by low cost far by it by the 
cost and fewer down stream processing for a device which fully decreased. 

The above-mentioned purpose is attained by the approach of having the description according to claim 1. 
The approach concerning this invention is the environment made by the liquid organic medium, and enables 
alternative pewter adhesion of the terminal side of a substrate. A substrate can be used as all support matter 
equipped with 1 or the terminal side beyond it like a wafer, a printed circuit board, a ceramic substrate, and 
others. By adhesion of a pewter and the known reflow approach, the both sides of the structural amelioration of 
the pewter to which it adhered currently performed in subsequent processing are performed by the single process. 
Such an approach uses the useful effectiveness of a liquid organic medium for the 1 st, and while acting so that 
humidity may be decreased to a terminal side as the medium was shown by the trial, the wettability of the pewter 
matter is increased. It is the homogeneity to the pewter matter to perform temperature control of the pewter 
matter by the liquid organic medium, and it makes possible fully controlled heat input the 2nd. The result 
produces substantially the diffusion depth which can be adjusted to the precision between the adhesion of a 
pewter for realizing the pewter contact in adhesion of a pewter which has the same structural configuration and a 
desired property, and a terminal side. 

Moreover, in the approach of starting this invention as compared with the known approach which needs the 
heating apparatus of a complicated design for adhesion of a pewter paste and the subsequent reflow approach 
except for the point of dividing a process, in the complicated design which adjusts temperature in the reflow 
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approach, especially a hardware side, the holding time in a medium can determine the heat input performed with 
the temperature control of a medium by the simple approach. And it becomes possible to prevent the overheating 
effectiveness by dividing the holding time into two or more phases, and separating a medium from the terminal 
side which has adhesion of a pewter in the meantime again. With the above-mentioned means, another side is 
made to deposit on one top by using different matter as a pewter layer again, and the bump of the pewter of layer 
structure can also be built. Therefore, it is adjusted to a precision and, in addition to the quality of the pewter 
contact so improved, the approach of this invention can perform pewter adhesion with the cost which fully 
decreased about the device. 

In the approach of this invention, a substrate front face is divided into the subfront face of a wettability and a non- 
wettability, the pewter matter adheres only on the surface of a wettability by that cause, except [ its ], the pewter 
matter in a medium is crawled by the subfront face of a non-wettability , and the alternative pewter adhesion of it 
is attained. A suitable surface design can adjust each wettability of a subfront face, for example. For example, 
distinction of the subfront face of a wettability and a non-wettability is realizable by applying the resist of a 
pewter to a substrate front face, where the metal secondary front face of a wettability is exposed. Furthermore, 
this contractor has many known possible approaches left to his freedom of realizing distinction of the subfront 
face of wettabilities, such as mask application of for example, a PASSHI beta, and a non-wettability. Anyway, it 
should be emphasized that the gestalt of the shape of a mask of the substrate called "formation of a small pond" 
by which the separated hollow which receives the pewter matter in the field of a terminal side is created as a 
whole is not required in the approach of this invention. Rather, in case the approach of this invention makes the 
subfront face of a wettability become wet with the pewter matter in a medium, it originates in the surface tension 
of the pewter matter, meniscus-like bulging is formed, and it uses the fact that it makes the hollow in a substrate 
front face unnecessary. 

In the possible example concerning this invention, in order to form a pewter bump, a pewter is supplied as a 
pewter pond in the bath formed by the medium. And adhesion of the pewter to a terminal side drops a substrate to 
pewter Ikeuchi partially at least, and is performed by lifting and taking out a substrate from a pewter pond after 
that. As already explained, at the above-mentioned process, making the terminal side of a wettability become wet 
is performed, and when the pewter matter removes a substrate from a pewter pond, it is crawled by the surface 
field of other non-wettabilities on the front face of a substrate. In case the terminal side of a wettability is made to 
become wet, the above-mentioned deformation of the approach of this invention may be performed by the 
adhesive strength produced between a pewter and a terminal side, which direction, for example, upward or 
downward terminal side, of a terminal side. The above-mentioned deformation of the approach of this invention 
needs only the minimum cost about a device with the bath of a medium, and the combination of the pewter pond 
included there. 

It is proved that the approach of deformation is useful and a pewter is arranged as a pewter layer on a pewter 
screen above the substrate in a medium in it. By the above-mentioned configuration, formation of a pewter to a 
terminal side is performed so that it may precipitate with the emission of the screen which consists of a pewter 
particle. The deposition by precipitate of the pewter particle to a terminal side top makes it possible to make the 
hollow of an irregular crack side, especially a field become wet again. 

For alternative soldering, it is proved that especially the thing for which a pewter is supplied as a pewter column 
in the capillary tube supplied from a pewter reservoir in a medium is useful, and formation of a pewter to a 
terminal side is performed by the meniscus formed in the outlet of a capillary tube. It is possible to determine the 
magnitude of a meniscus and to determine the magnitude of the pewter formed on a terminal side of it by 
adjusting the pressure applied to a pewter column from a pewter reservoir in pewter adhesion of the terminal side 
of the above-mentioned class. If the relative motion controlled between the capillary tube and the substrate front 
face is given, a capillary tube can be used as a "pewter pencil" and this will become possible to form a pewter 
bump in all the separate points on a substrate front face. The above-mentioned "pewter pencil" approach can be 
especially realized by the simple approach, when exercising in the field where a substrate is perpendicular to the 
shaft of a capillary tube. 
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The further possible technique of attaining the above-mentioned purpose is based on other approaches used as 
instead of [ of an above-mentioned approach ]. The alternative way described below as well as an above- 
mentioned approach uses the advantageous effectiveness produced by using the organic medium of a liquid as a 
pewter adhesion environment. 

By the further approach of this invention, unlike the approach described until now, substantially, before a wrap 
pewter affix introduces a substrate into the organic medium of a liquid, it is prepared in a substrate front face. 
From it, it is introduced into a medium with a pewter affix, and the medium has boiling temperature higher than 
the melting temperature of a pewter affix, or a substrate is temporarily heated to temperature higher than the 
melting temperature of a pewter affix at least. 

The alternative way concerning above-mentioned this invention offers the possibility of use of the standard 
pewter matter as a pewter affix, the pewter matter of the criterion is for example, a pewter particle layer, and it is 
substantially prepared on all substrate front faces or a pewter film, before introducing to the medium of a 
substrate. 

In addition to the alternative way of above-mentioned this invention, using the organic medium of a liquid as a 
pewter adhesion environment in the case of the principle of this invention, i.e., processing of the pewter matter, 
can be applied also when fusing a pewter. 

By applying the fundamental principle of this invention, the pewter alloy of at least two pewter components can 
be manufactured, and those components can be adjusted to a precision in the presentation. In the above- 
mentioned case, temperature control of the bath of the organic medium which has boiling temperature higher than 
the melting temperature of a pewter component is carried out to the same as that of the melting temperature of a 
pewter component with the highest melting temperature, or the temperature exceeding this. Installation to the 
medium of a pewter component is performed in a melting condition from a solid-state. 
Like the pewter adhesion approach of above-mentioned this invention, a medium ****** an inactive 
environment by the simple approach, and it makes it possible for a pewter component to remelt in a reduction 
environment and to become an alloy . Heat input required for remelting is performed through a medium. The 
presentation of the alloy fused by said approach corresponds to the presentation and accuracy of the pewter 
matter which were introduced into the bath of a medium. 

Unlike the conventional alloy approach like the galvanization approach, evaporation coating, or sputtering, it 
does not depend for a pewter bump's final presentation on the changing convection-current conditions or different 
local current density. . 
Therefore, the remelting approach of this invention is a simple approach, and enables especially formation of two 
components, three components, or the more complex alloy with which a presentation does not use correctly the 
lead which can be adjusted. By carrying out temperature control of the medium even to boiling temperature 
especially, the same temperature distribution in a bath are guaranteed and formation of the single structure of the 
particle to which a pewter alloy corresponds is obtained. The boiling temperature of a bath can be adjusted with 
again very high dependability, and energy is continuously supplied to a bath there, consequently a self-limit 
system is adjusted by the effect of quiescence evaporation of a medium. 

In the trial, it was proved irrespective of whether it is used about the common solution principle which constitutes 
the foundation of this invention, i.e., the pewter adhesion approach of the above [ using an organic liquid medium 
as a pewter adhesion environment in the case of pewter adhesion processing ], or it is used about a melting 
process that especially use of the glycerol as a medium is effective. In the further trial, processing or manufacture 
within the glycerol as a medium of a tin-lead pewter alloy or a golden-tin pewter alloy led to the good result 
especially. A glycerol has the boiling temperature of 290-degree about Centigrade, and this is applied to the 
eutectic or semi- eutectic alloy whose melting temperature is for 183 -degree Centigrade and 290 degrees. Other 
liquid organic substances, for example, petroleum, or paraffin can also be instead used as a medium. A thing 
important in order to use the specific matter as a medium is that the pewter adhesion temperature of a medium is 
more than the melting temperature of the pewter component of the highest melting temperature. Therefore, 
especially the thing for which a mutual combination of a pewter component and a medium is adjusted by the 
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suitable approach is useful. 

The detailed explanation which referred to the drawing of the example of the approach of this invention which 
solders a terminal side to below is shown. In a drawing Drawing 1 a-lc is drawing showing the 1st deformation 
of the soldering arrival approach of the terminal side of a substrate. Drawing 2 a-2c It is drawing showing the 2nd 
deformation of the soldering arrival approach of the terminal side of a substrate. Drawing 3 a-3c It is drawing 
showing the 3rd deformation of the soldering arrival approach of the terminal side of a substrate. Drawing 4 a-4c 
It is drawing showing the 4th deformation of the soldering arrival approach of the terminal side of a substrate. 
Drawing 5 a-5c It is drawing showing the 5th deformation of the soldering arrival approach of the terminal side 
of a substrate. Drawing 6 is drawing showing the pewter bump distribution formed on the substrate front face of 
the 4th deformation of the approach of this invention. Drawing 7 is the sectional view of the pewter bump of the 
pewter bump distribution shown in drawing 6. 

Drawing 1 a-lc shows the 1st modification of this invention, and the pewter pond 10 of a tin-lead (SnPb) alloy is 
arranged in the bath 1 1 of a glycerol in this. In a bath 1 1, a substrate 12 is arranged above the pewter pond 10, 
two or more wettability fields are established in the field of the substrate 12, and they are called below a pad 13 
(drawing 1 a). Heated until a bath 1 1 exceeds the melting temperature of a pewter, the temperature is near 183- 
degree Centigrade in this example. 

In order to make a pad 13 become wet, a substrate 12 descends in the pewter pond 10 (drawing 1 b), and is lifted, 
and is taken out from the pewter pond 10 (drawing 1 c). 

As shown in observation by drawing 1 c, after lifting a substrate 12 and taking out from the pewter pond 10, a 
pewter remains only on a pad 13 and forms the bump 14 of a pewter, and a pewter is crawled by other surface 
fields of a substrate 12, and returns to the pewter pond 10. 

The bump 14 of a pewter has uniform magnitude and a uniform configuration, and it is in the condition of a 
liquid meniscus and is substantially determined by the viscosity of the melting pewter matter, and the adhesion 
force to the pad 13. 

In deformation of the approach explained to the above-mentioned approach and the following other than the 
above-mentioned tin lead alloy, other usable examples of a pewter alloy have the pure pewter matter to the 
chemistry target like golden-tin, indium-tin, indium-lead and the alloy of tin-silver or tin, and an indium. 
The only difference with the 2nd deformation of this approach shown in drawing 2 a thru/or 2c and the 1st 
approach of this approach shown in drawing 1 a thru/or lc is that a substrate 12 descends into the pewter pond 10 
where a pad 13 is turned caudad. The effectiveness attained in the structure side of the bump 14 of the pewter 
produced as a result is substantially [ as the effectiveness attained according to the 1st deformation of this 
approach ] the same. 

Drawing 3 a thru/or 3c show other the 3rd deformation of possible this invention further, in it, the pewter layer 16 
is arranged on the pewter screen 15 in a bath 11, and the pewter screen 15 is quenched to temperature higher than 
the melting temperature of the highest melting pewter component, a plunger (detailed illustration is omitted) ~ or 
the emission of the screen which consists of a pewter particle 1 7 passes along a bath 1 1 under the effect of 
gravity simply, and it results on the field of the substrate 12 arranged under the pewter screen 1 5 in a bath 1 1 
(drawing 3 b). Although the emission of the screen which consists of a pewter particle 17 moves towards a 
substrate 12 in the inside of a medium, it can also be made to be able to move to hard flow within a bath 1 1 , and a 
substrate 12 can also maintain a quiescent state. The deposit of the shape of sediment of the pewter particle 17 on 
a pad 13 induces adhesion of a pewter, and, in any case, forms the bump 14 of a pewter. 
Although precipitate of the pewter particle 17 will occur only in the field of a pad 13 from the beginning if a 
substrate 12 is moved upwards while the emission of a screen is moving below, the pewter particle 17 of the 
remaining fields comes to be flushed from the field of a substrate 12. If a substrate 12 remains during migration 
in the lower part of the pewter particle 17 at the pars basilaris ossis occipitalis 18 of a bath 1 1, the layer (not 
shown in a detail) of the pewter particle 17 is formed in the whole front face of a substrate 12, the bump 14 of a 
pewter will be formed only on a pad 13, and the pewter particle layer in the left-behind surface field will be 
flushed during the migration to the upper part of the substrate 12 within an organ bath 1 1 . Also in any formation 
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of the pewter bump 14 of a meniscus configuration or case, the effectiveness exists also here. 
Finally, drawing 4 a and 4b show deformation of the 4th of soldering of the terminal side of a substrate, and the 
soldering matter is arranged as a pewter column 19 in the capillary tube 20 in a bath 1 1 in it. Fluid association of 
the capillary tube 20 is carried out with the pewter reservoir 21, and liquid level 22 of the reservoir 21 is made 
adjustable in order to adjust capillary pressure. A liquid meniscus is formed there depending on the magnitude of 
the capillary tube cross section in the height and the capillary tube outlet 23 of capillary pressure. 
A substrate 12 is arranged above the capillary tube outlet 23 in the bath 1 1 by which temperature control was 
carried out, and the substrate 12 is equipped with the pad 13 turned to the capillary tube outlet 23. A substrate 12 
is positioned by the substrate supporting structure 25 in a bath 11, and that of the supporting structure 25 is 
movable in a field perpendicular to extension of the die-length direction of a capillary tube 20, and the extended 
field of the die-length direction of a capillary tube 20. In order to form the bump 14 of a pewter, the substrate 12 
which has a pad 13 passes the liquid meniscus 24 formed in the capillary tube outlet 23 by the substrate 
supporting structure 25, and it moves so that a pad 13 may be made to become wet. 

If covering and others of a non- wettability are carried out to the field on the substrate 12 except a pad 13, in order 
to generate the pewter bump 14, the liquid meniscus 25 is passed simply, a substrate 12 can be moved to 
linearity, and humid-ization is performed only in the pad 13 of a wettability. In the above-mentioned process, the 
liquid level 22 of the pewter reservoir 21 can be readjusted so that the liquid meniscus 24 of hope may be formed 
to each pad 1 3 at the capillary tube outlet 23. 

The approach shown in drawing 4 a and 4b is raised to linearity movement of the substrate supporting structure 
25 of the still more nearly right-angled direction to the longitudinal direction of a capillary tube 20, adds 
movement, and offers the advantage that alternative pewter adhesion of the specific pad 13 can be performed, by 
performing humid-ization of only the pad 13 chosen by the surface meniscus 24. So, the capillary tube 20 shown 
in drawing 4 a and 4b enables a kind of "pewter pencil function." 

Finally, drawing 5 a and 5b show deformation of the pewter adhesion approach of a substrate terminal side, and 
in it, before introducing to the bath 1 1 of a substrate 12, the whole substrate front face is substantially covered 
with the solid-state pewter particle 26. 

After covering the field of a substrate 12, a substrate 12 with the pewter particle 26 located on it It is held there 
until it is sunk in the bath 1 1 by which temperature control was carried out and the bump 14 of a pewter is formed 
as a result of the so-called "pewter reflow" in the field of a pad 13. In the remaining fields of a substrate 12, the 
fused pewter particle is crawled by it and coincidence and it is brought together in them by the pars basilaris ossis 
occipitalis 1 8 of a bath 11. 

Drawing 6 shows the field of the substrate 12 which has the pewter bump distribution 14 which consists of a 
bump 14 of the pewter of the shape of each meniscus with a top view, and the pewter bump 14 is formed by 
making the circular pad which omits detailed illustration become wet with this example. 

As clearly shown in the sectional view of drawing 7, the pewter bump 14 is formed like the cap of a pad 13. The 
cross section shown here shows the pewter bump 14 of the tin lead alloy on the pad 13 of nickel (SnPb 63/37). In 
the above-mentioned example, a substrate contains the nickel to which the pad adhered in autocatalysis including 
a semi-conductor. 

It being impressive especially in observation of drawing 6 which reproduces an electron microscope photograph 
like drawing 7 is that the pewter bump 14 who adheres to a pad 13 at a humid chemically-modified within the 
environment of the organic liquid medium which is a glycerol degree is especially uniform structure in this 
example. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[-the -- la Fig.] 




[--the-- lb Fig.] 
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[ -- the -- 2c Fig.] 
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